The time-course of ACTH stimulation of cortisol synthesis by the immature ovine foetal adrenal gland.
The aim of this study was to establish the time-course of foetal adrenal gland activation by ACTH at a period of intra-uterine development during which adrenal function is minimal (100-120 days of gestation). Blood samples for cortisol analysis were collected at 6-h intervals during the 24 h ACTH (0.05, 0.5 and 5.0 micrograms/h) infusion and during the subsequent 24-h period following cessation of the infusion. Plasma cortisol concentrations were measured using a newly developed radioimmunoassay, whose sensitivity was found to be comparable to that of the validated double-isotope dilution derivative method. There was a significant increase in foetal plasma cortisol concentration, from 3.9 +/- 1 to 17.8 +/- 1.9 nmol/l, within 12 h of commencement of the 2 higher doses of ACTH. Values are mean +/- SEM; n = 5. Following termination of the infusion, cortisol levels fell significantly by the first 6 h, returning to basal levels thereafter. An increase in plasma ACTH from 4.6 +/- 0.6 to 8.4 +/- 1.0 pmol/l was sufficient to initiate a significant increase in cortisol production. The results suggest that the normal low values of cortisol at this period of gestation result from inadequate endogenous ACTH production at this stage.